Identification of a novel muscle targeting peptide in mdx mice.
Exon-skipping oligonucleotides are a well-researched therapeutic strategy for Duchenne's muscular dystrophy (DMD). Despite remarkable successes in animal models with intramuscular and intravenous delivery of unmodified oligonucleotides, the ability to specifically target both normal and dystrophic muscle with a simple peptide ligand could decrease the therapeutic dose required and reduce the potential for toxicity. Thus, 3 rounds of in vivo phage display utilizing a 12-mer peptide library were performed with mdx mice and a peptide motif with potential for targeting to muscle but not liver was identified. This motif was shown to have enhanced binding affinity to C2C12 myoblasts over a scrambled control peptide and in vivo application of a fluorescein-labeled peptide containing the identified motif resulted in increased specificity for the heart and quadriceps muscle after tail-vein administration in C57BL/6 mice. This work has many potential applications for oligonucleotide or drug delivery to muscle for myopathies.